A silver complex bearing 2,6-bis(3-tert-butylimidazol-2-ylidene)pyridine (CNC) ligands was easily prepared from the reaction of the CNC ligand precursor with Ag2O. The CNC ligand contains relatively bulky substituents, tert-butyl, on nitrogen atoms. Use of the silver complex as a carbene transfer reagent gave rise to a copper and a gold complex, completing a series of 
1
H NMR spectrum of 1 shows the disappearance of a signal of hydrogen at the carbene carbons. The are relatively stable in air, complex 2 is easily decomposed. The NMR spectra of 2 and 3 indicate coordination of the carbene carbon to the metal center. The ESI-MS data support the formation of their dimer complexes, and the structures were confirmed by the X-ray crystallographic analyses (Fig. 1) .
In complexes 1, 2, and 3, the two CNC ligand strands are intertwined each other and surround the metal ions in a double helical fashion. Twisting of the NHC rings, with respect to the middle pyridyl ring, are not much different (torsion angles CNHC-N-C-N1, 18.9(16), 23.7(15) (1); -21.2(5), -21.1(5) (2); 22.9(6), 18.9(6) (3) ). In each metal complexes, the metal-CNHC bond distances are comparable to those of the complexes bearing the pyridine-based CNC ligands, and the order of the metal-CNHC bond distances are Cu (av. 1.910 Å) < Au (av. 2.021 Å) < Ag (av. 2.105 Å). The distortion of the CNHC-M-CNHC bond angles (169.3(5) º (1), 163.03 (16) º (2), and 172.57 (18) º (3)) away from linearity occurs, probably as a result of the metal-metal interactions as shown below.
The Ag•••Ag distance of 1 is 3.0251(14) Å, which is shorter than the sum of the van der Waals radii of Ag (ca. 3.44 Å), indicating argentophilicity [6, 7] . This distance is shorter than those of two similar pyridine-bridged bis(carbene) silver complexes (3.1585(9) [8a] and 3.7848(2) [8b] Å). The Cu•••Cu distance of 2 (2.9431(8) Å), suggesting a cuprophilic interaction [6, 9] , is similar to those of the previously reported C-N-C copper complexes (7) and 114.49 (9) and the length of the four sides is 2.720(3) Å. Thus, there may be very weak interaction between the middle pyridyl nitrogen atoms and the copper atoms. However, the distances between the metals and the central pyridyl nitrogen atoms in 1 (2.922(10) Å) and 3 (2.977(3) Å) are sufficiently long to indicate lack of coordination.
Easy transmetalation using the silver complex prompted us to check other metal ion, has not been isolated [15] . On the other hand, (7) Å), and the torsion angles (CNHC-N-C-N1) are narrowed (33.7 (6) and 28.1(6) º). The Pd-CNHC bond distances of 2.059 (5) 
Conclusion
We obtained the pyridine-based bis(N-tert-butyl substituted N-heterocyclic carbene) (CNC) complex of Ag(I), which serves as a good carbene transfer reagent. The carbene transfer reactions yielded Cu(I) and Au(I) complexes, resulting in a series of coinage metal complexes.
In all the coinage metal complexes, the two CNC ligands are arranged in a helical fasion.
Moreover, the monomeric palladium complex and the CNC-bridged dipalladium complex were prepared from the carbene transfer reactions. In the dipalladium complex, facile chloride ligand abstraction afforded the chlorido-bridged dipalladium complex.
Experimental

General
All reactions and subsequent work-up manipulations were performed in air unless otherwise noted.
The starting materials, 1-tert-butylimidazole [16] Elemental analyses (C, H, N) were performed on a Perkin Elmer 2400II elemental analyzer.
Synthesis of 2,6-bis(3-tert-butylimidazolium-1-yl)pyridine dichloride
This ligand was prepared according to a literature method [15] with slight modifications. A mixture of 2,6-dichloropyridine (1.5 g, 10 mmol) and 1-tert-butylimidazole (5.0 g, 40 mmol) was heated in an autoclave at 150 °C for 3 days. Upon cooling, the reaction mixture was dissolved in
MeOH (5 mL 
Preparation of [Ag2(CNC)2](BF4)2 (1)
A mixture of 2,6-bis(3-tert-butylimidazolium-1-yl)pyridine dichloride (80.0 mg, 0.202 mmol) and Ag2O (48.0 mg, 0.207 mmol) in MeOH/CH2Cl2 (v/v, 1/9) (10 mL) was stirred at room temperature for 6 h. After concentration of the mixture to about 1 mL, NaBF4 (110 mg, 1.00 mmol) in H2O (10 mL 
Preparation of [Cu2(CNC)2](BF4)2 (2)
A mixture of 2,6-bis (3-tert-butylimidazolium-1-yl) 
Preparation of [Au2(CNC)2](BF4)2 (3)
A mixture of 2,6-bis(3-tert-butylimidazolium-1-yl)pyridine dichloride (80.2 mg, 0.202 mmol) and Ag2O (47.9 mg, 0.207 mmol) in MeOH/CH2Cl2 (v/v, 1/9) (10 mL) was stirred at room temperature for 6 h. After filtration and evaporation to dryness, the residue was dissolved in CH2Cl2 (10 mL), followed by addition of [AuCl (SC4H8) 
Preparation of [Pd(CNC)Cl]BF4 (4)
A mixture of 2,6-bis(3-tert-butylimidazolium-1-yl)pyridine dichloride (80.4 mg, 0.203 mmol) and Ag2O (48.3 mg, 0.208 mmol) in MeOH/CH2Cl2 (v/v, 1/9) (10 mL) was stirred at room temperature for 6 h. After filtration and evaporation to dryness, the residue was dissolved in CH2Cl2 (10 mL), followed by addition of [PdCl2(NCMe)2] (52.3 mg, 0.202 mmol). After stirring for 12 h, the mixture was filtrated and removed the solvent. To a MeOH (2 mL) solution of the crude product was added NaBF4 (110 mg, 1.00 mmol) in H2O (10 mL 
Preparation of [{Pd( 3 -C3H5)Cl}2(-CNC)] (5)
A mixture of 2,6-bis ( 
Preparation of [{Pd( 3 -C3H5)}2(-CNC)(-Cl)]BF4 (6)
A
X-ray crystal structural analyses
Crystallographic data are summarized in Table 1 . X-ray quality single crystals were obtained from CH3CN/ether (for 1·(MeCN) and 2), CH2Cl2/hexane (for 3), CH3CN (for MeCN) ), CHCl3/pentane (for 5·(CHCl3)), and acetone/ether (for 6·(OH2)), respectively.
4·(
Diffraction data were collected at -180ºC under a stream of cold N2 gas on a Rigaku RA-Micro7
HFM instrument equipped with a Rigaku Saturn724+ CCD detector by using graphite-monochromated Mo-K radiation. The intensity images were obtained at the (CHCl3)). The frame data were integrated using a Rigaku CrystalClear program package, and the data sets were corrected for absorption using a REQAB program.
The calculations were performed with a CrystalStructure software package. The structures were solved by direct methods, and refined on F ( Table 1 here)
Supplementary material
CCDC 1419784 -1419789 contain the supplementary crystallographic data for this paper.
These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 
, where No and Np denote the number of data and parameters. Scheme 2. Preparations of palladium complexes using the carbene transfer reactions. 
